IN recent years increasing use has been made of studies in the community, as a means to better understanding of >etiology. At first the techniques used were essentially those developedl in work on the epi(lemiology of infectious disease, but there have been developed more specific methods designed to illuminate the patterns of "constitutional" or degenerative disorders. Ihe interpretation of the findings in work of this kind is often severely limited by the lack of adequate background data relatinig to the community from which the sample studied was (Irawn. Such consi(lerations apply with peculiar force to studies in human variation where hereditary factors are of importance, because knowledge of the static and dynamic aspects of the mating and reproduction behaviour of the population is essential to an understanding of the pattern of such conditions. 'hlere is no doubt that the need for such studies is increasing and that they will constitute an essential part of balanced meclical research activities in the future.
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As the mean age of populations increases a higher proportion of disabling conditions than ever before is caused by the (lisorders present at birtlh, and by those determined by premature degeneration of tissues and organ systems which is the result, in considerable part, of inherited constitution. Further, appreciation of the size and nature of the potential problems in populations (and in specific populations) exposed in part or whole to radiation is handicappe(d at present by a lack of factual data relating to human populations. Finally, however carefully such an appreciation may be made, even with more knowledge of the population genetics of man, there will remain the necessity to observe by precise methods what changes in fact take place in exposed populations. Unless much preliminary knowledge is accumulated, the period of uncertainty about the effects of radiation from warlike or peaceful use of atomic energy may be unnecessarily prolonged. (Stevenson, 1953) . Even in a condition such as hereditary deaf mutism, the fertility of affected subjects in Northern Irelan(d is probably only about one-third of that prevailing in the population as a whole (Stevenson an(l Cheeseman, 1956 (Allison, 1.954 (b) ) that there are great variations in different areas and that these are related to the incidence of malaria. It is estimated that the proportion of descendcants wlho reach maturity of the offspring of those heterozygous for a sickling gene is onie and a quarter times that of the general population.
Recent observations that an undue proportion of persons who suffer from cancer of the stomach have a particular genotype determining a particular blood group (Aird, Bentall and Fraser Roberts, 195: 3) arc also relevant to these considerations. A further example is the work of Struthers (1951) which suggests that an undue proportion of childlren with chronic bronchitis andl asthma are of blood group A.
Indeed it is generally agreed that no gene is entirely neutral in evolutionary value.
It is important to be able to estimate the rate at which known genes are lost to a population by the mechanism of diminished relative fertility. Estimates of this kind are essential to any indirect calculations of mutation rates in man, and as a majority of harmful genes are recessive, only indirect methods are available for human stu(dies. In essence, such methods equate the number of genes lost to the number of new mutations needed to replace them and maintain a stable incidence of expression of the trait. Further, in any situation where an excess number of harmful genes arise in a population, an effect wlhich could follow exposures to 115 ra(liation, the rate at which these genes would be eliminated is of fundamental importfance. TIo estimate the speed of elimiination, the fertility of the spec[fic genotypes and that of the general popul.Ation must be directly comparable and the information about each must therefore be available in the same form.
TIhere are a few points about the assemubly and interpretation of fertility data wvhich are of particular importaince in this important matter of determing the relative fertility of specific genotypes. In collecting information in a specific investigation the individuals wvhose fertility is of importance xvill be of varying ages an(d, if married, of different durations of marriage. In short, the information wvhich canl be collected will be (1) This numerical relationship will, however, be varied by the number of consanguineous marriages which take place in the population. There will be three "bands of frequencies" of cousin marriages in a community. In the first no such marriage will occur-for example, in a strict Roman Catholic community. In the second, cousin marriages would occur no more frequently than by mere chance, so that if a man hadl x female cousins his chance of marrying one would be no more frequent than x multiplied by the inverse of the number of potential spouses in the whole communitv. Such a situation would make cousin marriages very uncommon. The third, which is in practice what is always observed, is a frequency of cousin marriages which probably varies considerably in different communities, but it is in all considerably greater than would occur by mere chance. This is because of physical isolation of small communities, because opportunities for meeting spouses are not unlimited, and because religious and economic cleavages limit choice. Various social pressures, some, for example, connected with land holding and inheritance customs in rural communities, may also limit choice of a partner. It follows that, in relating the frequency of a gene to a cousin marriage rate, the prevailing cousin marriage rate in the community concerned must be taken into account.
The numerical relationship between the frequency of the recessive gene determining the trait, the proportion of affected homozygotes who have full-cousin parents, and the prevailing full-cousin marriage rate in the community concerned is conveniently expressed in a formula derived by Lenz (1919) . Dahlberg (1929) has subsequently produced a more sophisticated version, but the principle is more easily explained by considering Lenz's original formula, which is
where F is the proportion of cousin marriages in all marriages which would be expected to give rise to homozygous affected offsprings, oc is the chance of an individual in the community marrying a first cousin, and q is the gene frequency of the abnormal gene. (For those interested, the derivation of this formula is adiequately explained in Penrose (1948) ).
It will be apparent, therefore, that F can be estimated by knowing the frequency of the condition and the prevailing cousin marriage rate. A value can also be obtained by direct observation of the proportion of the parents (matings) of affected persons who prove to be full cousins.
Comparison of the two values for F will enable confirmation or otherwise that the condition being studied is probably determined by a single gene fully recessive. It will also be clear that the value of cc is critical in determining the estimated value of F, and that for the formula to be of value, cousin marriage rates must be accurately determined.
3. That the relationiship i?l 2 above is also a test of the specifity of one gene to the condition. There are a number of conditions where the characteristic or trait may be the expression in the homozygote in some instances of one recessive gene and in others of entirely different recessive genes. If it is impossible clinically to differentiate these homozygous expressions it might never be suspected that more than one gene cotuld be responsible for the condition. The situation would be suspected if, when two homozygotes married, sometimes all and sometimes none of their offspring showed the trait. However, marriage of homozygotes (except in recessive deaf mutism) is a phenomenon of extreme rarity. Yet, as has been noted, if the prevailing cousin marriage rate in a community is known, and the frequency of the homozygote is also known, then the expected proportion could be estimated of subjects showing the trait whose parents were full cousins. If, however, more than one homozygote genotype was causing the condition, then the frequency of the separate genes would each be lower than if only one gene was involved, and the observed frequency of full-cousin parents would exceed that expected in the single gene hypothesis. Such reasoning leads us to expect a parent cousin marriage rate, based on the frequency of albinism of about 6 per cent. The observed parent cousin marriage rate is, in fact, about 20 per cent. (Roberts, 1940 ).
An interesting observation of the same kind has recently been made in Northern Ireland, wvhere the evidence from similar calculations that more than one gene can cause deaf mutism is reinforced by study of the marriages of hereditary deaf mutes which sometimes results in deaf and sometimes hearing offspring. The cousin marriage rate in Northern Ireland from the inadequate data available is estimated as 1 per cent. TIhe incidence of deaf mutism is 0.00023. TIhe expected frequency of full-cousin parent marriages on a single gene hypothesis would be 4.23 per cent. The observed frequency was 9.5 per cent.
It is not unlikely that other supposed single recessive gene determined conditions are really heterogeneous in genetical origin, and it is important to have as accurate knowledge as possible about the distribution in the population of recessive genes in man. Such information is essential both in calculation of the possible effects of harmful radiations and in the recognition of their effects. Failure to appreciate that more than one recessive gene could determine the same inherited traits could be very misleading. PUBLISHED DATA ON CONSANGUINITY.
We cannot trace any published figures relating to consanguineous marriage rates in Ireland and, as is well known, only Bell (1940) has recorded any considerable body of data for England and Wales.
It is likely that the whole trend in countries which have undergone social revolutions with accompanying industrialization, tand improvements in communication is for the frequency of marriages of those related in ascertainable degrees to fall. The effect of breakdown of isolated communities so determined will be to make more homogeneous the consanguineous marriage rates in different districts in given countries. Nevertheless, such differences persist and are of importance. Table 1 illustrates that the range of variation between and within countries is large enough to invalidate the kinds of calculation mentioned previously in this paper. As will be seen from Table : 3, which is derived from the data in the four counties, the proportion of full-cousin marriages is significantly less in Roman Catholics. This low proportion has presumably prevailed for a long time so that the decline in rate which is probably occurring is entirely in the Protestant population. It is noticeable, however, that there is a greater proportion of first cousin once removed (C,) marriages in Roman Catholics. It is difficult to interpret this observation. It is clear that better (lata are required and thalt only constant careful collection will disclose trends and ensure accuracy when relating incidence of recessive gene determined con(litions in youlng children to consanguinity rates.
SUMMARY.
'rhis paper presents arguments in favour of accumulation of (lata on fertility and "inbreeding" in the population of Northern Ireland. 'Ihe reasons advanced are that such clata are essential as a background to population genetic studies. It is suggested that such studies are of increasing importance in two ways. Firstly, the understanding of many chronic disabling disorders, and, secondly, in providing some of the information, at present scanty or missing, which is necessary for an un(lerstanding of the extent of the problem of exposure of populations to radiations. It is pointed out that the data available from the Population Statistics Act (1938) and the recording of consanguineous marriages would meet all needs at present.
Some data on prevailing consanguineous marriage rates in Northern Ireland are recorded.
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